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[0 0 0 2] 

(Lain, R. A. , Glycobiology, 4, 759 

- 7 6 7, 1 9 9 4 ) \tm^ a)m.mti^^mm'i^n^m-DX\>^^z.t.ti<m^t>^\z. 

[0 0 0 3] 

^-¥yT-^ y'^\ m^y^'^^m(D!^^(7)mm^^-am'^^(7)^-^'v^-< 
{cfevNT, mmmmM(DV isy \^iii.x. -io^v^mmis^rj^^ ji:^0^mi$^t 
Lxmm^i^t>^m.mmm-t^m^-v:^^. m^it. :x.^ x^>( (hiv) if' 

V^S(Rabehi, L. ^d. Glycoconj. J. , 12, 7 — 
1 6, 1 9 9 5) „ H I V^Mii. a:>^D-^^ >A^Kg P 1 2 0 XM^ 
tl. g p 1 2 0 CD^^:*^=^S^j^jig(Z)CD 4 {c|$-^-t'2> ^ IrH I V ^ ;i/ ;^ {7) ^ 

Mmmcomt^. ^ y^'^^m^m'&m.(^mmiBxnmmm\^^»^^^^(Dmmti: 
hi\zm^m\zm^-t^m^x-^^. m^iU. w^mz}t.<6^^-t ^w^mm^m 

i>^®^«'ffitti^^tC j: ^;MtiS$tlTV^^ (Ed el man, G. M. , An 
n. Rev. Biochem. , 54, 135-169, 1985) 

[0 0 0 4] 

Ki^^#i{cfevNT. m^y^-^^ncomm^-x. ^hmi^xmm{if-m.(Dmmm^w± 

(Narimatsu, H. .Microbiol. Immunol., 



2 



aiiiEff 2000-30094 8^ 



#^ 10-3505 8, 



3 8, 4 8 9 - 5 0 4, 1 Q 9 4 ) . :LC0zi JViym^n^-f ^mmult^m3 

i^^-Cfn)^V^Omit^K^L,X\<^^ {m.^JX^. IBISX^, 1 5, 8 0 2 -8 
1 0, 1 9 9 6) „ 
[0 0 0 5] 

t^l - 2 ^i/n-:?L;0'^#^-t-& (Johnson, K. D. ^j:0Chri 

speels, M. J., Plant Physiol, 84, 1301 
-1308, 1897. Kimura, Y. e,, Biosci. Biot 

ech. Biochem. , 56, 215-222, 1992)„^fe 

^CMai$:rlTV^e}^)MT a k a h a s h i , N. fei;r/Hotta, T. 
, Biochemistry, 25, 388 — 395, 1986), ^CD 

[0 0 0 6] 

-miz. 1^ hxu>!.n:Krc^> (Epo) f^ifiLh^^cDmm^j^m^y^^^M 
'mmmm^mi^. ^i^P^iz:^»^m^:bmri.r^ (T e u c h i , m. ^ 

, Proc. Natl. Acad. Sci. USA, 86, 781 
9-7822, 1989)„-tl?:C)WT> ^^JV^y^ -i y ^ :r.Xiy tSi^ 

[0 0 0 7] 
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ising, K. ^, Annu. Rev. Genet., 22, 421 
1 9 8 8). X ^ h □ b-- i/3 >S (T o r i y a m a , K. Bi 
o/Technology, 6, 1072, 1988), ^fS^^S ( G a 
sser, C. G. ^3J;tJ^~Fraley, R. T. , Science, 24 
4, 1293, 1989) f^Eti^mtL^tl. TJl^^^ > (Sijmons, 
P. C. ^, Bio/Technology, 8, 217, 1990) 
, :i^y^'7TV> (Vandekerckhove, J. ^, Bio/Tec 
hnology, 7, 929, 1989), iS^Tj'^J ^ U-±)\^ifii^ ( 
Benvenulo, E. Plant Mol. Biol,, 17, 

8 6 5, 1 9 9 1 ^ J:t)fH i a t t , A. ^, Nature, 3 4 2, 
7 6, 1 9 8 9 ). iSm^-V^M-^tl. ^ LT BMSfs^^^-r ;iv^3£g^®mM 
(HBsAg) (Mason, H. S. ^, Proc. Natl. Aca 
d. Sci. USA., 89, 11745, 1992). fej: TJ^j-'^ 
MlgA(Hiatt, A. ^j; XSM a, J. S. K.,FEBS Let 
t., 3 0 7, 7 1, 1 9 9 2) ^^fatjUHJia^^T-^^b^S^i: t;iH«$ 

^;f#-^>^^70■^^M^iStlTV^S (Wllson I.B. H. "b, Glycob 
iol., vol. 8, No. 7, PP651-661, 1998)„ 
[0 0 0 8] 

[0 0 0 9 ] 
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[0010] 

[0011] 
[0 0 12] 

±m^mmmm^it. =ej. 7^4. hv. ^r^it^ h^m^M-e&^jm^. 

[0013] 

±m^^ y^-^^mt. -7 n - r^it^ y u - >^ fj^ < iit; cfcv^„ 

[0014] 

^^mit. i-D<Dmm-v. 4m^^mr±^jwjiu'ij-^y^m^o)ij'^!7 h 

[00 1 5] 
[0016] 
[00 1 7] 

[0018] 
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=I-7.(^V^■mt-g■^^H^^ i::;?)^^ ^JCi bV>o 
[0019] 

. r^'^y-rfA. j-^=ym. -=7^*^. lyvm. r-^'^n. -tu^© 

[0 0 2 0] 

•f-:^^COM^<DMt. LXit. Nicotiana, Solanum, Datu 
ra, Lycopersion, ± tcltP e t u n i a iZM't ^^^ty^^if '^tl 

[0 0 2 1 ] 

>r LTii> Oryza, Hordenum, Secale, 

Scccharum, Echinochloa, ^TctiZea tcM"^ S fit^lJ^'^^ 

m^\t. y^TT^lA^. ^-fA^\ tin, ^ni3v, VO'^U^iyfj^ 

[0 0 2 2] 
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#^ 1 0 - 3 5 0 5 & 



7y'^i-m(Dm^(Dmil LXlt. Raphanus. Brassica. Ar 
abidopsis, Wasabia. ^f-ltC a p s e 1 1 a iZM^^U'^t)'^ 

[0 0 2 3] 

^^"ymcOm^O^mtLXit. Orunus, Malus. Pynus. Fra 
garia, ^ TcJi R o s a {cM-t«.*S#I*^P(f ^tl. Mx.«, ^ :^ . y 

[0 0 2 4] 

'^:^m(7)m.<^(DmhLX\%. Glycine, Vigna, Phaseolu 
s, Pisum, Vicia, Arachis, Trifolium, Alph 
a 1 f a, ^7^{iMe d i c a g o iZM^t ^m^iy^mrf ^tl. ^VX, 

[0 0 2 5] 

'i^yf^K^DffiifeOM^ LTtt, Luffa, Cucurbita, ^TcttCuc 
[0 0 2 6] 

i^Vm(Dm.m(Dmt. hXlt. Lavandula. Mentha, ^T^tiPe 
[0 0 2 7] 

rLUf^KcMt-Sffi#;(^M^ LTti, Allium. Lilium, t-t=.\tT m 
[0 0 2 8] 

T;^Jlff4c7)M#J(Z)Mi: LT{i, S p i n a c i a {cM-^-Sffi^Jj^'^pif -^J 
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[0 0 2 9] 

■fe V m(Dm!^(7)mt LXlt. Angelica, Daucus, Crypto 
taenia, t tz.lt A p i t u mlzM-t ^W^ti^mif '^il. M^lS. v ^ K 
> -yv>. ^^yA, -fen U>5:if $:-g-ti\ 
[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

rjte^j tit. «it»e-7-g|5^^$:v^e). ite^fc^j:, ^t^^T- 
(7)|§JifCig-f;!]7Si J; -5 {c, Z7U^-^-. ^^ly-^-, J: U^" ^ - ^ t^ - ^ - 55; 

[0 0 3 4] 

tit. *|gBj§^CfflV^^^tlS»^C^V^T7fs:5ft5§^E$n^ 
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— iz' (glucocerebrosidase) , y )\^'y 7 — ii'y ^ W ^ —M 

- y ^ -^ — -^^ TPA (tissue — type plasminogen a 
ctivator). HMG-C o A ^-if" (HMG-C o A r e d u 
ctase) f^^ti'^^lfi^tl^. ^^^^^ > ^5 h ^ ^ >(Z)M^ LT x 
y^:77Vy. -r>^-:7in>7';i/:7T, GM-CSF. G-CSF. m^'\i. 
^BPM^Ji=^>. 4 y ^-u4^y- 2^ -^y^-yaiuy-^—^^ 4 y 
-7:nn>-:^3>V. :r U^nzhVa:^>, Ik^l^&mmmmm^ (v a s c u 
lar endothelial growth factor), ti hM^'ft 

3^Khnn°> (HCG) . ^#:?^^aK;i/^ > (LH) , ( 
TSH), :fn^^^y^ mmmm^sjv^ytjt}i:fy'im^f'^ti^. m^cDmtLX 

it. IgG, s c F V tj^^:^ti^mif^tl^. V ^^y(DmtLXit. BS^lffl^^^M 
r a b i e s v i r u s CO G ^ ^ H I V ^ >/t /? K ( 

g P 1 2 0 ) 7^^i^}^J^#^f e^ti-g)^ biz:7°^-ijj;t;x' h u >y 

^KCOmULTit. E G F L/-fe:7°^-, 7 :/ D 5^ al-T>5^hU^ 

TT^"^ mi^^'^y^'\^m. y°^7.5.j-^y. =i;i/^=i:x5^n^ K^-^yn 

(corticosteroid — binding globulin), 
7.U^ yy'^^ Vuy'Vy (Throxine-binding globul 
in). :7°n5^-r>'C (protein C) fj: ^:fy^mif '^^^o 
[0 0 3 5] 

J; 

[0 0 3 6] 
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[0 0 3 7] 
[0 0 3 8] 

^ li^ n - ^ tS; v^. 
[0 0 3 9] 

[0 0 4 0 ] 



a:iiiE#2 000-300 9 48 



^ 1 0- 3 5 0 5 

o 

[0 0 4 1 ] 

immm] 

^ \ -Ai^^^ V-:7.^^mm (h GT) (E C 2. 4 . 1 . 3 8) ti, "fe 

tc^ D->>ft:$tiT*> 4 0 0 y ^ jm.ti-^ti^^-^km'^t)^mhmz'^tix^^ 

-SCMasri, K. A. ^, Biochem. Biophys. Re 
s, Commun. , 157, 657 — 663, 1988)„ 
[0 0 4 2] 

(1) y^>r V-®#Sg^^MDN A 
Masri. ib(Dm^^m^\Zh. J^^TO J; ^ V- L fc„ 

hGT-5Eco : 5' -AAAGAATTCGCGATGCCAGGCGCG 
CGTCCCT-3' (gH^[J#-^l) 

hGT-2Sal : 3' -TCGATCGCAAAACCATGTGCAGCT 
GATG-5' (@e^iJ1l#2) 

hGT-7Spe : 3' -ACGGGACTCCTCAGGGGCGATGAT 
CAT A A- 5' (S2M#-^3) 

hGTBSpe : 5' -AAGACTAGTGGGCCCCATGCTGATT 
GA-3' (@5?'J1|-^4) 

^MDNAli. C 1 o n t e c h^t^^^EALfct h>fV/^DN A. t h fi^M 
cDNA, b: h^iic DN A$:MV^7t„ 
[0 0 4 3] 
( 2 ) h G T it's-?- cDNACO^n- — 

(i) t h^V AD N A h G T - 5 E c o i: h G T - 7 S p e h 

&:7°^-rv-^CMV^ ; ^XTJ ( i i ) hi hJ5^^ c DN A L, h GT - 2 

Sal^hGT6Spe^$:y^-i'V-^CMV^^c, 2 oOM^-^^bi^Ti^TCO^ 
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n-CP CRKJ4^^n\\ h GT$:=f- F^-SM^^r-at; 0. 4kbfej;tK0. 8 
\^hCDm}n^mt^. {P CRKJZ^.) m^DN A 1 /ii 1 . 10XPCR^»|^5 
jLi 1. dNTPs (200AiM) 4/il. :7°5'^V- (10 pmol), Ta 

2fii) izyi^^iM^xb 0 At 1 tLr=.. {P CR^m^m H iispg : -y--f 

mi. « (9 4°C) 5ij\ T--U >'^' (5 5°C) 1 ^\ ( 7 2 °C) 2^ 

c ^2|g|5g: i^-<^';i/t$(3 0, « (9 4 °C ) 1^^, y'-U^^- (5 5°C) 1 
A\ #;R (7 2°C) ^aiSPg : -y--r^;i/^l, (9 4°C) 1^\ T- 

- U > ^' ( 5 5 °C) 2 ij\ ( 7 2 °C ) 5 

[0 0 4 4] 

m'^nt:! 2^(Dm}i^m^^iD^X h GT^te^^c DN a p B l u 

escriptIISK+ (SK) lZ-^y~^ U - '^'^ Vt^. pBluescr 
iptIISK+(SK)ld:, Stratagen e tt/^j^ e)^A L fc„ H 2 (C, 

[0 0 4 5] 

mibtlt^mmit. Ma s r l tC^I^COh GTSH^iJ^irb^LTJiAT 

©.i^.T-^T^oT V^7t„ a) fett 5 2 8 (D A :^)'^ G iC, -Kg 5 6 2 CD C T JC, -fefi 
1 0 4 7 (DAt)^GiZ^n^'n^t)^X^^rcti^zi- KStl-ST^ / MtC^-ftliT^^^ 
ofe. h) 2 2i)-^^ 6 3 0 (D9m.Mif^^l^X^^r^. c)#^n7t±tHa) 

0. 4kbi3J:t50. 8 k b®^;t^^^-r-2>fe^i?)tC^°9-r V-f^5^^{CCtS4 
0 5C7)G^A{C. 'e:fi4 0 8 (DT AfC-^tl^'tl^^bTco h G Tit^d^ 
c DN AtCli 2 oO^^n F> (ATG) yb'^&S7b\ *^lt-T?l±. l|2^gCZ)^ 

[0 0 4 6] 

2. hGi:m^^o)^A:n^mmm^comA 

(1) hGTtj:>^;^air^S'f4M^ bT5§3^'r-g>3i:;^)^#^$tiTVN^ (A o k 

1, D. ^, EMBO J., 9, 3171, 1990, ^Sckt/Nak 
azawa, K. i^, J. Biochem., 113, 747, 19 
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9 3 ) „ 

[0 0 4 7] 

^i^Vy^u-=^-f4^^4Jh:^3 5S-:^u=E-^- (CaMV 35S:7°o^ 

[0 0 4 8] 

7 ^'U v^V 2^(DM'K^W:lt. Bevan. e>, ©triparenta 
1 mating^^(Bevan, M. , Nucleic Acid Re 
s., 12, 8711, 1984) ?:MV^T^f o:to p GA^-f^:^^ F 
(An, G., Methods Enzymol. 153, 292, 

1 9 8 7) ^^-Di^mME scherichia coli DH5a^(su 
E44, AlacU169, (^801acZAM15),hsdR17) (B 
ethesda Research Laboratories Inc. :F 
ecus 8 (2). 9 (1986)), ^ i; >^ ^ Kp RK 2 0 

13 (Bevan, M. , Nucleic Acid Res., 12, 

8 7 1 1, 1 9 8 4 ) $:=I;^:^®KE s c h e r i c h i a coli H 
B 1 0 1 •^eti'etll Z. bmgX KD^h^'^'i ^ V y. 5 0 m g / 1 

iyy^^tiZ XYTmUk'^'S 7°C1: 1 m. r ^^UA^'rV ^2^ A g r o b 
acterium tumefaciens EHAlOl^ (Elizanb 
eth, E.H., J. Bacteriol., 168, 1291, 
1 9 8 6) 5 0 m g X I (Diji--^^ 2 5 m g / 1 C7) ^ D ^ i^s a: — 

1 0 0 /i 1 ® 2 X YT^ife{C^ML^=^, 3mm(Dm^m^L. 2X 

uA'^^vyj^izm^&^^-^'&rz.. 20^, zxy Tm^mm±-v-'mizmmL 

t^mi^CO—^^^&^l^Vti^^t^J. b 0 m s X I COi^-f-^-^ yy. 12. 5mg 
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[0049] 

^ AummmmcDj^n^mt. An, G., Plant Mol. Bi 
o. Mannual, A3, 1. tC|S«c®;^ai(Z j; U o fc. -r h ^it^ 
^U>12. 5mg/l ^-^t; L B ±MT- 2 8 °C -I? 3 6 ^W^* L T ^'n 7t ^ 
T^U '^7^ (pG A^C7):7°^^^ K^tjoEHAlOl^) i:^«4 Hg©^A~zi 
^#^I^N icotiana tabacum L. cv. bright ye 

llow 2 (mit^m^m^^y^^ =^y7.^mm^'iEy^-. v-yny>; 

1 0 0 A 1 , 4 m 1 T O ^ - Ix {C AtlT J: < 2 5°CtCBgmT 

#SLfe. 2 H^i/^- L/(7)c^3C7)Jg«^t$rMvL^^^C^LTJSvC.^^^il (100 Or 

&1 50'~200ing/l v>, 250gmg/l — v U > 

~3 3l^^^^C7!3;^x<[:Lfe^B^$:ifTbv^^°^- hfc^ffib, ii^brvN-s^ □- 
Eit^L SigiS3 0 m 1 tC^L, ^m^* Ji^ 1 >!r^ TsS^^ U L 
c We>tlfeV^< o:^)^(Z)i^ffi^®t^I;6^^M'f1^^^C 6 oCDB'ffi^ (GT 1 . 4. 5, 

[0 0 5 0] 

(2) ^A$tLfehGTite^^®5iM« 

=f#^itl:tftftt^^C0V^TT - DN A CaMVS SS^D^-^ hG 

Ta^-?-c DNA-NO S ^- ^ t^-^ -^-^t; 2. 2 k ^ (Dl^)^ii^ ^ J^^'^m 

iH®:&tf'f$^;^)^e>^V ADN A$:MS^L, EcoRI. H i n d I I I "eM'fb b 

[0 0 5 1 ] 
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iz'^^xn-ot^c ^Azimmmmi omi ^mi^mm-^-w.Uh. 9iw^m 

M^C^^ (4 0 m 1 ) tp-z: 6 0°C{C^^bfc 5mlCC)2XCTAB h U ^ 

^;i/7>'^niJ'i:s77'D^ F (ce t y 1 t r i me t hy 1 ammon i um 
b r omi d e) ) ?g{CAtlTV5)o< y J:<ig-tf, 6 0 °C -Tl 0 ^^rniaJi, 
i^i£^:;^)"^^^?aLfe„ ^ □ D5tN;i//:N : -f VT^ ;1/T;1/=i-;1/ (2 4:1) 5ml 
^m^. X x';i/va ^j^j-^T-^S^Tcfc <^ifT7?)^^, 3S>i:^53^it ( 2 , 8 0 0 rp 
m. 15^^, ^U) Lfco Jt®?:ilTbV^4 Cm l3S>i>«{C#L, ^nn5jN;VA: 
^ VT$;1/T;1/3-;1/ (2 4 : l) 5:^ V^T^iSffi^{^$:^ UJIbfco ^»^tlfc± 
®{C1/1 O^i® 1 0%CTAB $:A4XTJ: <M-^bfc^, m^ii'^^m^^^n 
-Dtc (2, 800rpm, 1 5 ^^S) „ _hJl ?:fT L V^5S>^>«^C# 1 
(Z)?^-fy7°D7NV-;i/^AtlTR<lg-^> ii^^^^il (4, SOOrpm. 2 0^3^ 
. bfco ±^?K$rTv^t°b-^-ri^VAfe^, 5 m 1 CZ) 1 MJ^^b^ h 'J '^^A 

§:-g-t^TE^'«^Atl, 5 5~ 6 0°CT^^fC^^bfcc 3tliC. 5 m 1 (D?^ 
y :/n7\V -;i/^Ati. dn a^O'^Bx.;^ :/®$fcfc§[o}b^l-JTa:^:;/<> 
F;vy^^-y ( 8 o%?^n:^ y — ;i/A ^J) {c#LU>:^L;to ^^^Jcdna^: 

5iCtl<Z)RNAaseA (lOmg/ml) ^tjnx.> 3 7 "Ct? 1 ^r^yK^&^-frfc 
: 2 XCT ABMC7)imfR ; 2%CTAB, 0. IM Tris-HCl (pH8 

. 0). 1. 4MJ^ffc^ h u '^A, 1 %;KU i^^-;ni°n y F> (P VP) ;io 

%CT A B?gC7)$Ifig ; 1 0%CT AB, 0. 7 Mi^^t:^ F U A„ 
[0 0 5 2] 

[0 0 5 3] 

( i ) DN A(DnM.'^tm^^Z^rJViJ U^'fS : ^tlfc^fe<*:DN A4 0 ^ g 

^mmmmT:^±6^mLt^'^. mmmt^i5m^M^K i. 5%T;?3n-::^>f;i/^ 

^'i^m (5 0 V) ^^Tofc. 3:^S;^~'j7A7 n-^-^ FT-S^-feL. ^KJii^L/t^. 
400ml(7)0. 25M H C 1 Tr 2 0 ^^fB^ffi e) L fc=^, ?t^^T. 4 00 
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m 1 ©^'f4^?S ( 1 - 5M NaCK 0. 5M N a O H) {C>^~;b L, 4 
s^^r^gv^Jo < Uiii: e) Lfc. ^^V^T-?t?:^T, 4 0 0 m 1 CZ)4ifn^M ( 1 . 5M 
NaCK 0. 5M Tris-Cl (pH7. 4)) ?:AtlT 1 b^mn>^ 
<Vmtv Ltc'^m^^X. nV^tp^^^^^ 4 O O m l AUX 1 b^^m^-o< U 
mtoLt^. (ii) h^>^-7T- : m^?*t?f^(Z)DN A^, 20XSSC^ 
M^^X-f-'i uy :^ yylyy (Hybond-N Amersham) h y :^ 

yr-Ltz.. h'^y7^yT-iti2mma±n^t^. yuyhLt^:^yyiyy^ 

. ^^x\ immnm-^^r^^. 5^^rBiuv@s^^f 2 o x s s ccoffig^ 

: 3M N a C 1 , 0. 3M^X>^-^ h U ^/a. ( i i i ) D N A :/ D - :7~~C7) 
: D N A :7° n — ■7"C7)fii^ ii. Random prime Labeling 
Kit (SrS^) ?:MVNT^^ofe„ :n^y F;i'7'^a.- >^'fC<':^^(Z);^/;SM$:M 
9 5°C, S^^TbI^P^^^, zKcf^-r-^.?^L^c ; ^MDN a 2 5ng, Ran 
dom Primer 2/iK ^ ?r^J0;iT 5 /i 1 i: "T-S., 1 0 XMWW^ dN 

5 At 1 . [a-^^P] dCTP (1. 85MBq, 50mC 
i) ^^filM:^. U ^O-Z: 2 4 fjL HZy ^ JV7 y'l.rz. Klenow fr 
agment 1 fi 1 ^jJU:^. 3 7 °CX 1 0 ^mUULt^^. NAP10:;ij^A 
(P h a r m a c i a^±$^) $ i±T D N A L fc. 9 5°CXS6^mm 

mLf:i'^. ^^XM^^L. y^^^"U va >^~n--7'i: Lfeo (i v) 7\ 

4 yV iz^- i/3y : 0 . 05mg /m 1 0.5% (w/ v ) S D S JL^ 
Tc7)y U/N^ ^Viz'- 3 >^ltJC:(j[Jx.T, ±m (i i) (7) ^ > :7'~ U > $: 
4 2°cx 2mm&.±y° yV 'H-iy^y^n^r^. (i 

i i) T-ilS^bfeDNA:/D-:7-^^fjtlX., 4 2°CT-1 2SFraJiA±7N-r -7''; ^'-f i^' 

-i/3>^^fo7"c : u y V ^ ^- y 3 ym-^(Dmf^ ; 5 xs SC, 5 0 
mM U h U A, 5 0 % (w/ v) ^ 5 Xy^ y J\JV h^W. i 

ioox^y;\jvhmm^^mLX^m). o. i% (w/v) sds„ lOO 

X^y/\;i h^W.(Dm^ : 2% (w/ v) B S A, 2% (w/v) F i c o 1 

4 0 0. 2 % ( w / V ) y tf — ;^ tf n y K > ( p v p ) „ ( v ) - h ^ i/^r 

-$:^?fofeo 2XSSC, 0. 1%SDS43. 6 5 °C 1 5 ^"^TbI, 2 E], ^:^V^-e 
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1 0- 3 5 0 5 8 1^ 

0. 1 X S S C , 0 . 1 % S D S cf:, 6 5 °C 1 5 53. IE. 
[0054] 

^^m4lZ^-t. EI4 {CS^^tl-S ck -9 fC. GTK 6. 8 J: 9 4 i^tCo V^ 
[0 0 5 5] 

BY - 2mm(ommm^'ib^n^'nmm^mii5Li.. miammm. (2 5mM Tr 

is-HCl. pH7. 4 ; 0. 25M:^^U->t.. 1 mM M g C 1 2^ 50 
mMKC 1 ) izmmL. ^hXm^'MmiZ^ijmm (200W;Kaijo 
Denki Co., Japan) ^t^it:^H^^'i-^XLt^. mm^mmt^ 
^nv — Schwientek, T. ^ ( S c h w i e n t 

ek, T. ^5J:tP~ Ernst, J. F. , Genel45, 299-30 
3, 1 9 9 4 ) iCt^oTlil^Lfe. hGT^>/\°^S<Z)fgigK, U^^hi^^^ 
hS/;L'b5>X:7i^-if (GT) ^ / ^ U-±)\yt}iW (MAb 8628;1 
:5 0 0 0) (Uejima, T. ^, Cancer Res, 52, 6 
158-6163, 1992;Uemura, M. ^s, Cancer Re 
s., 52, 6153-6157, 1992) mm±^mx^W-± ^ '') 

t7+M^'^;b:t^^^'--t2'M^^^mvi;:^ I gG ( 5 %^ a ^ cfi l : i 0 
00;EY Laboratories, Inc., CA)i:-f>^^'< — 

^^yhCWako Chemicals, Osaka) V^TlIM L 7co 
[0 0 5 6] 

y^^-^m^^^tK^y-^^ I g G^i^ ( 5 %:;^:5rA^ t^: i : i O O O ; S i 

g m a ) $:fflV^T||^L7c (Lauriere,M. ^, Plant Phys 



miiE# 2000-300948 



# ^ 10—350584 



iol. 90, 1182-1188, 1989)„ 
[0 0 5 7] 

^ h -7.^^-(f):l°V Vjhr ^ JWM (PA-) GlcNACgMangGlcNA 
(Gl cNAcgMangGl cNAcg-PA) ^ffi V^T T ir -f L (Mo 
rita, N. J. Biochem. 103, 332-335, 1988 

) . mMRj:i:^mi. 1 ~ 1 2 0 /i g <Z)^ 2 5 mM:^^ VJVmi- hV ^ 

/:^ ( p H 7. 4 ) , 10 mM MnClg. 200AtM UD F -i^'^^ h - :^ 
. fe^tflOOnM G 1 c N A c 2M a ngO 1 c N A P A $r-g•^l:-V^fe 

c /K^SMif^ti, PALPAK Type R^J:t5Type N:*^A(Tak 

a r a^±m) ^m^^mm (omm-t ^ mij iz'^^ x m ^^x H p lcjc j; u^^^b^t 

o P AmMLf-M^tLXm^^tcG 1 cNAc2Man3Gl cNAcg-PA, 
Ga IgGl cNACgMangGl cNAcg-P A j;t/G alGlcNAcg 
M a ngG 1 c N A c 2- P A® 2 -c^COT^ TAKARA SHUZO 

feit/Honen, Co. :^^e)^AL/7cc 
[0 0 5 8] 

H 5 {c^-r J: e) tc, 5 0 k D a ®AKi;^~5=--f :7'i/y-^;i/*>M^$ti 

fe. ^^ili. r ^ y^gE^'J:^)^e5m^$ti-g>^^^4 (|^4 0kDa) J:y:^^<, 

— -g~(Uemura,M. e>. Cancer Res. 52,6153-61 
57, 1992;Schwientek, T. J. Biol. Chem 

. 271 (7), 3398-3405, 1996) i: b fe= iHiiS 

(1115, U- > 1 ~4 ) ^irfcg^bT ^ ^ n y-AM^"- (ig 5, U->6~ 
8) -tr^^^ti^c^tVN^fc^y^^S'Sy-^^ Kli. h G T :^j^Mjggp^ JCffi^fefi^tC^^E^fb b 
Tv^fc:l^$:^t-o S^^iillfflflgfcjj:. Ktd:=^m$ti^*^ofc„ 

[0 0 5 9 ] 

ff$K^^#:GT 6 J;t/^^§i!B Y - 2 ® $ ^J' n V - ^ > 7\° ^ ^ . 

RCAi^^T:tfn— v^:^^/=N(Wako Chemicals, Osaka) 
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#^ 1 0 — 3 5 0 5 8. 



1?0. 2M^^ h-X■T?^S-o■L7^^>/^°^S^^aiL. S D S - P A G E T-^^-M 
b7c#. (Wako Silver Staining Kit) (EI 6 

) ^r^itU^^lym^Lt:i mi). U^^ym^lZH. J^^-^n^y h$:TTB S 
( 1 0 mM Tris-HCl, pH7. 4;0. 15M NaCl. 0 
. 0 5%Tween20) cftT-gfe^L, S# ^ it ^ i^'^fi R C A 

(Honen Co. ftS^) ^ > ^ - h ^ b T P O D ^5^^^ :3r 
^ybCWako Chemicals, Osaka) ^Mv^T:^'^ ^ h i/;i/^b 
^tlt^^'Vtiy^-^mitl'tci (07) „ H7{C^-tJ:e)fC. I^^M® B Y 2|Higg 

[0 0 6 0] 

:;^>fc#MeU5&^°U ^ n--^;i/mifii^-e^D-^'Xfc 0 8) „ Mv^fc^^:ifil»^i 

^fC^fi^fellS^ >7N°^K±CZ)iS 1 , 2 -^i/D-^^^SiClg-^-r-S (Laurie 
re,M. ^, Plant Physiol. 90, 1182-1188, 1 
9 8 9) „ I2I8 fC5^i-cfce){C. ^^§^8 Y (L/-> 1) liMVNfe^KU^^n 

--^;^^?tIfiI^thMf^i-•g>v^<o;^)^®li^ >y^°^g$:^A/-^:-v^7t„ GT eii^Jfii^t 
ii^SfS-r-SH^ (l/->2) „ R C A ^go"^ ^ — ^ ^ 

^T^v^^v^:l ^ 5:^ Lfe (U->3) o 
[0 0 6 1 ] 

4. h GT^A^/^~=rlS«*EJiS^C7)H#U'-tM::"^;i.7f-:3ri/^~~-lH~ (HRP) it 
^i. V^fcV$)^HRP (ECl. 1 1. 1. 7. ) i:LT. i < ff ^ $ tlT V^ 
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t^TV^^(Fujiyama, K. Iq, Eur. J. Biochem. , 
1 7 3, 6 8 1 - 6 8 7, 1 9 8 8 fccf: F u j i y a m a , K. h. Gen 
e, 89, 163-169, 1990)„^tlt(De)-^prxClay^)^=l 
- F-r-SC 1 a ^;b:t=3ri>^'-i^' (CI a P RX) \t. Nt^^SsM® 3 0 ^ ^ 
, C^^mcD 1 5 y^*^^>S;-2.n:ap^ K^-^ti^ 3 5 3 y^;?)^ 

LTSIR§n> -^®^:7''n iz >y v> ^'5: t^T, 3 0 8T^ 
y M;^^e)^&fi^.«iM^^i:JSi^3^;^-^0S^7bHCS^fc (Fujiyama, K. 
lb, Eur. J. Biochem., 173,681-687, 198 
8) „ C 1 a P RXC7)^^-?-4^i, 42, 200—4 4, GO 0-rfeU> ^CD-$*> 
«Sil;^)^2 2~2 7%?:c^i?3T*5U, N 8 ;$:#^E-t-5 :i ^ ^ ti 
TV^-g>(Welinder, K. G. , Eur. J. Biochem. 

96, 483-502, 1979), ClaP R Xst^np©^ Ali. [21 
9 fC5^f HR PfgJ^M/W-^iJ -^^^ p B I Hm-HR P ^MV^T^f 
[0 0 6 2] 

75:^, 3® p B I Hm-HR P{i. Ji>^T(^J: LTll^L:t„ ^ HRP 
c DNA$:'^it-r-5ffi#lffi|gJl^^^ — 3 5S-prxCla (Kawaoka 
A. ^D, J. Ferment. Bioeng. , 78, 49-53, 
1994)7b^^l. 9kbp(Z)HindIII-SacI ^^t^r-t^U ffi LTlli^ 
Lfeo ^OOH i n d I I I - S a c Il^^tli. 0. 8 k b p (7) C a M V 3 5 S :7° 
n^-^-(C^<^^:g(7) 1 . 1 k b p©p r xC 1 a c DN AtT/t?:-^ti\ 1 
. 9 k b p C7)H i n d I I I - S a c I /■^^-f U - ^ ^ - -5 P B 

IlOlHmB (Akama K. i^. Plant Cell Rep. 12 
7-11, 1992)(7)HindIII-SacI SP^iCjf AL^„ H P 
Tite^ (/N-r ^'n T-f i/^lf'ffiit'e-?-) CD 3' ^SSbMcDB a mH I gmii^a 

[0 0 6 3] 
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G T 6^ii;^J•:^■7^ i>>lf'[4T-$)S®T\ ^ LT /\-f ^~'n V-f v 

>tf'f4jie^T-^e h p t iie^ (Griz, L. ^J;(^~Davies, J 
. . Gene, 25, 179-188, 1983) ^rM^'^ito HRPtCcfcSG 
T 6 ^(DmW^^lt. Rempel. D. H. j;t>'N e 1 s o n, L. M. 
(DUW. (Rempel, H. C. J; t?'N elson, L. M. , Trans 
genie Res. 4: 199-207, 1995) (CfB^CD^^tC j; 

2mmizuRpmn^^i^^mAi^x. by 2-HRpm^nr=.. hcx^HR 

[0 0 6 4] 

5 . nmmn^m^ ^^^^mmmzisi^ ^ hrp on^o^mu 

m^tif^I^mm^^^WGT Q -HRP . =r> b □-;i/®B Y 2 -HR P, ^ 
(WT) {COVNT, Ji^T{C5^t-:^MT\ HR P^^ffi|g^{C-3V^Tll^:t. ^ 

1 fc5^i- j:e)^c. nRp^^^mA^mMmm-x. m^mzvc^x. m^m(D^ 

[0 0 6 5] 

[^1] 







WT-HRP- 1 


103 


5 


113 


7 


12.6 


GT-HRP- 4 


11.1 


5- 


935 




9.47 




2.49 


[0 0 6 6] 



^^mzuR pm^^^mKi^xm^titc^ u-yB y 2 - h r pa. h gt ^ 
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H R PC7)IlmJ^H^^t#;GT 6 - H R P ^m^^CD ^ iy ^' - -M^'l^^^h 

[0 0 6 7] 

^ An^^mM^ Solution Dc7)Aofc3i^y^> jvy ^ =l - -y izA 
tl> ^^=tiy±4-^~ (Homogeni zerS-203, MBBil^k^ti^) 
\^^XmLt^. m^bi^m (1 2, OOOrpm, 20^^rBl, 4 °C ) (C i; U Ji^f it 
^UrnXL, Lfc„ ImlCDSolution A. 1 m 1 © S 

olution BSc}:t?'2mlC)Solution C^^-^L> 2 5 °C T 5 

^"■rBm^sL^c 3titc s o 1 u t i o n D-vmmiz^mi^t:^mmmm^i}UPi. 

2 Sr-eS^^r^y^lS^it/^c. O. SmlC^lN HC 1 $:^JD;t§3^fCj; 
HC 1 $:^,^)DLfe^!S$:MV^7c : 



Solution A 

Solution B 

Solution C 

Solution D 



o — aminopheno 1 



1 mM 
4 

2 0 0 mM 'J b V '^A^ffiM ( P H 7 . 0) 

1 omM vym-r hv ^^mwm (pU6. o) 
^i)^^mm^&r^mz. mm.^Mm.-i^m-V'&m^. ¥;v(D'm'\im^^n-^r^. m 

m*m^^Rjf±> B I O- R ADttl^tD^T^Vl/ 1 1 1 I E F V^T^f 
^')\^tf^^-t^Xo\zm^. lOOV 15^^, 200V 15 450V 6 

o^^<7)^f4^T-m^^t&5:^fo5t„ ^^)\^mmm (^vn^^c^^) ©ffi^^ciij^^TcDiiu 

Tfe-S : ^.g7j^ 2 . 75ml, T ^ U ;bT ^ F ( 2 5 % T , 3%C) 1. 0ml 
. 2 5 % i?' ij -fe n - ;b 1 . 0 m 1 , A^7t^>( h (40%. p H 3 ~ 1 0 ) 0 . 
2 5ml, 1 0 %i^gL^T>^ — ^ A 7. 5^1. 0. 1 % U "7 ^ b^" > - 5 ' 



mfjlt^2 0 0 0 - 



3 0 0 9 4 8 



10 — 3505 8, 



- U h U A 2 5 A 1 > TEMED 1. b ft 1 ^ 

[0 0 6 8] 

71-75, 1 994) ^C^^^■^T^fo7c„ 010 iZj^^t ^ BY2-HRP 
mt. GT 6 -HR Pit ^Ci^V^T, ^^>|* li#^E L JSi V^M^;&/\' > K7b'^ P I 7 

|WIi:pI7. 8iZ)^mt^&MiZiy^''±Jlt)^^li!,^tl. h GT ^ H R P®Zlfi?^ 
Ke^#:GT 6 - H R P iZ^\,^X HRP timmLX t:^mU^tlt^. 
[0 0 6 9] 

mw^mmmcT emmcDN-'i^^^mmmmm.^. paiacpac, n. q 

. ^, Biosci. Biotech. Biochem. (WM^) > 19 9 8 
■r3^^'btlTV^S J;-9{C, 3i^t@H P L C il-y-'f X^^MH P L C $:M^-^^3-t±T, 

- ^ >-T-'Avx;^^^ b n ^ h i; - (I S -M S/M S) (Perkin El 
mer^tm) IC J: »ff L fc: „ ^ "T, MJSgWmM 5: T "fe h > "trBJiSI^, 100°C 
, 1 2B#rBlt F^e^'>:^fi3ilL, «M^^§riii6$i±feo tK^v>^^^#;^. N 
-y^Z^JlitL. Dowex 5 0 X 2 J; t)^^D o w e X 1X2 (^tx^'tl, 
f^S/S^BTft^XH^^^tt^ The Dow Chemical Co. nm 
) fCi:UH5ii^b. 0 . 1 NT>^ — TtC cfc U S e p h a d e X G-2 5>f;i/5i^ 
:^j5As (1.8X180cm) (Pharmaci a ttig) ^m^^X^MLt^. 
tf U v;^y ^ y ^ftJi^felCM^fcMUT-fe-So PA{b«i^$:, Jasco 821 
-FP Intelligent Spectrophotometer'f^^J 
asco880-PU HPL CSS iB^^^^±^) tCj:U> Cosmos i 

1 5 C 1 8 - P^ZJ~A s a h i p a k N H 2 P - 5 0 ^tl"^ 2^izm^^X^M 
l^t^. ^aifefi^:, g 'bM$^Lfc;^\ €> V^^^MA L 7c (Wako Chemi 
cals^3j;tFTAKARA SHUZO) m^(Dmmaa t It^L t^. 
[0 0 7 0] 
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N-T-fe5^;i/— jS — D — ^J'";i/rJ-tj-^:i.^'" — if (Di p 1 ococcu s pn 
eumoni ae, Boehringe r Mannhe im) fe•6V^^iV>7 
i/^'-if i^^i-^s'^. Sigma) ^m^^t^^' V :=i ty-^'-if-Mitlt. Kim 
ura, Y. ih. Biosci. Biotech. Biochem. 56 (2 
2 1 5 - 2 2 2. 1 9 9 2l:j^^r^l5mtm^(D^i^T-vm I nmo 1(DP 
AfbH^fC-Q V^T^T■o /3 ^ ^ h ( D i p 1 o c o c c u s p 

neumoniae, Boehringer Mannheim) ilAsper 
gill us s a i t o i ffijfeCT) a- 1 , 2 V > 7 ^' (:ft:ib>^^"S" 
1t±J:U^^-^) J:Sm^[:^C-DV^T«. 5 0 mM mM-f- h V ^ I^m^^ (pH 
5.5) cfJ^C 1 nmo 1 (DF Aitmm.^ 2 0 0 mU 13 -ii^^ h - if V ^ 
tieOyctg a-1, 2 i/^'-iz'^ 3 7°Cl:-^jD^aLfec 



^tf -^LT/Sj-SVAliPalacpac, N. Q. ib. Biosci. Bi 
otech. Biochem. PPM cfifecfct/Kimurae), Biosci. B 
iotech. Biochem. 56 (2). 215-222. 1992 fC^^S 

[0 0 7 1 ] 

I S -M S /M SHIg^li. Parkin Elmer Sciex API- 
Ill IC U ^fo fee ^sVy^^ y=^- 4^y:^y]y-(Dm&^4 2 0 ov 
IZXn-Df-, — 0 . 5 D ateT■^^?V^, m/ z 2 0 0 :^)^ ^IB^ b fe 

o 

[0 0 7 2] 

(GT 6 mm(Dmmcomm) 

L C $rM^-^^i±T^ff Lfec -9-^ X^^® H P L C CD ^ 10~2 0^^(Z)& 
e®7^^^3>l (011) tcii, N-|g-^M«gil{i^aibT^^T\ 
i^">^^»tC J;SiiJS#J$:-^t;#PS«SP^^-e^-5.^^ 5:5^i^bTV^>5„ M S /M S 
»tfl:-(i. P A-G 1 c N A c (CfflM^-T^S 0 0 ^ V^ e) m/ z ffiSr^^o :7 5 ^''^ > 



hD^hy - (IS-MS/MS) fCJ;'; 
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h-r^>^^aiT-^7^;6^ofec |eJ#iC. 5 0 ~ 6 0 ^^©{iS® :7 ^ ^ v a > X I 

§^!ll^^-^^T•V^7&V^:li:;?)^:b7^)^o fc. Lj&^L. it-r X^^MH P LC (lai 1) 
{cfe(-J§:7^^7 > I I 7^)^^x^-e(Dft?^Ff:*^'i, HI 1 2 {c^l-A-Q^r-^ti-^ 

[0 0 7 3] 

I S -M S/M S^^^^tt, ::.n^C0\^-'!7(Dr)t>7 'D(D\^-'^ti^N-U^Mmm 
[0074] 

:^Ui3-$g-A. -E. -H, -I. -M, -O. -P, AXJ^-Q (01 2) (D^m^S 

j^n^'?'M\t. p A^tmmmms'at.MfZ^^-r. Ms/usm^vitPA-Gi cn 

A c,5.tKP A-G 1 c N A CgtCta^-r^ 3 0 0 j^^O" 5 0 3 ^V^e)m/z'fB$:;tL 
TV^fe;^^ N-|g'^M«t^-|S6^{CM^5^e5tl-2>M a n G 1 c N Ag (M 1 ) ^V^^^ 
h V-^y J -I^^rmmM angGl cNAc2 (M3) iCffi^-T^-?^ > b 

Vf-Nt). 3 0 0 ^V^e)m/z'f^i$:^#o7^^'*^> h -f > ^^ffiT- ^ 7c(D 

D 

[0 0 7 5] 

tf-^-C (m/z 1 6 3 7.5 ; ^;i/#^J:b9 . 3 %) , tf-^ - F ( [M + 2 
H] 2 + m/z 819. 5, [M+H]+ m/ z 1 6 3 9 ; =EJV^^i:t 1 5 
. 9%) . tf-^-G (m/z 1 4 7 5. 5 ^;i/#^Ej:b 1 9 . 5%) CD^m^ 
Bt^'^^Sti^tl^'tl, -;2LM'li^M a n^G 1 cNACg (T-fV^- 

M 7 ARtfM 7B) . MangGlcNAcg (M6B) T-feo:tc ^^^^V^ 

a - v^y i/^'-iz'trM^b-tSi:, ^N-|g-^§ym^li> it-rx^^MH p LC 
(Zj:UManGlcNAc (Ml) ^ ^j^^^^ tlT § ^ Lfe {"f-^^ 

c yiit^^CO I S -MSmMiZ.^ U m/z ffl 6 6 5 . 5 i: V^e) -Y^^^i, Ml 
(Dlt^M6 6 4.6 6 iZMfZ-LX ^^r^^ ilti-'^. zn^itMfZ^^^M^ (DP A^t 
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[0 0 7 6] 

tf-^7-J ( 6 . 6 %) li, 1 1 2 1 . 5 LT V^fe}^^ JltlliMang 

X y 1 1 c N A Cg-P A (M3 X) ©^"-^Slt^ffim/ z 1121.05^IeI 
CT-^ofcc 989.5, 827.5, 665.5, 5 0 3 . 3 3 0 0 B ^ tl 
t:LV=yffi^ > h^pTXD^iMld:, MangXyl^GlcNA c P A ;^)^ ^ ^r^J: X 
yl, Man, Man, Man 1 c N A c ^ (7)Jlll;$ T:-5g|t L :i t ^ 

2?k3T;V^y If >^liM a n^Xy 1 1 c NA Cg-P A® 

[0 0 7 7] 

H°-^-K (1 3.2%) CO I S -M S^i^(7)M^^g^li. r (7) 7^ ^ ^ 3 > 7?)'^ 
2S(Z)N-fS-^§i!)M^$:-^t;^?:^b, (Z)t> o li^j^^ii^}'^ 1 3 1 4 . 0 (1. 
4 %) -effi^*"^ 1 3 5 4.5 ( 1 1.8 %) :i(7) :7 ^ 3 > 5: $ 

tgHP LClC-giL, ^i^b, 3€tC^>^Lfe„ ^^^Sl 3 14.0 ^:^-t^mm^° 
-^-K-Ui, )KP,^i¥aMa n^G 1 c NA C2-P A (M 5 ) ^ " V >y tf 

[0 0 7 8] 

(GT 6mm^(Dij'^ ^ h-:^-/y^fiMLt=.N-'^^mmm.) 

m/ z 1 3 5 4 . 5 $:>ti"'2>*g^tl°- ^-K- 2 tt, G a 1 ^ G 1 c N A c ^M a 
ngG 1 cN A Cg-P A (Gal GNM3) tl-S^'^^Sm/ z 1 3 5 4. 

3 ^ J; <-^ftLT^^fc„ ®*^^ff(Z)^^;^5^e>, ^^^^^^ b t #x. ^ti^ 
7 5 ^'^ > b-^?r>li^:n^'tl, m/ z 1 19 3.5 ffG 1 c N A c -^M a ngG 
IcNAcg-PA, m/ z 9 8 9 . 5 /?)'^M a HgG 1 c N A Cg-P A, m/ z 8 2 
7 . 5 iS^M a n2G 1 c N A c ^''^ ™^ z 6 6 5 :^~^M anGl cNAc g-P A 
, m/ z 5 0 3 ;0'^G 1 c N A c 2-P A, m/ z 3 3 6 ;6"^M a n G 1 c N A c , m 
/ X 3 0 Ot)^C 1 cNAc-PA-^LTm/z 2 0 4 tfG 1 cNAcT-^o^Co 



t^UM 2 0 0 0 



- 3 0 0 9 4 8 
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^tl^ (013) „ -r^Sc^t). Gal;S4GlcNAc;S2Mana6 (Man 
a3) Man/34G1 cNac/34Gl cNAc-P AR^M a n a 6 (Gal 
iS4Gl cNAc^2Mana3) ManjS4Gl cNAc/S4Gl cNAc- 
PAT-^S. W^LfcP A^ft^g^tj:, $|ii^^p«pM ana6 (Gal/34Glc 
NAciS2Mana3) Man/S4G1 cNAc;S4GlcNAc-PAi:|sI — 
©ii^ffiH P LC®^m&S-e^o7t (01 3(DB) „ 
[0 0 7 9] 

«l^^^^$::n:?rVy; =f v^'--tf"-e^llL> D. pneumoni 

a e ^-i^'y^ h i/^'--yniG aliSl-4GlcNA c|§-^#M6^-e^-5 
*^^{C Jc^M-fbifeJttG 1 c N A c jMa HgG 1 c N A c P A i: ^ X^>M H 
P L CtCT|Bl-'(Z)feg{C^mLfc (11I14A-II)„ IS-MS/MS 
^^*ff:^^^m/z 1 1 9 2 . 0;6^#P,tlfc„ 3 (D^S^tt. loCO^'^i'h-^^ 

/S I-4|g-a•bTV^^#M5^5^^(Z)G 1 cNA c ^ 1^5^ $ tlfe 3 
^LTV^S„ $ ib>iZZ.(Dm^^. /S 1-2G1 cNA c M6^=& D i p 1 o 

coccus pneumoniaeft5fe(Z)N — TiZ'g^^^l/— /S— D — zi -9- $ 
— — (Yamashita, K. t J. Biochem. 93, 135 
-14 7. 1 9 8 3) -Vmit-t^t. "tO^mnitmm^aM a ngG 1 c N A Cg 
-P A ^-y--rX^^lifH P L CtCTlHlCMfC^fflLT^ (|EI14A-III)„^ 
V^T a-'T>7 i/^'-iz'tr^^-tSi:, ^^tSM a nG 1 cNACg 

-P Ai:-tf--f X^^BH P LClCTlHlCfegiC^mL^ (EI14A-IV) „ 
^^^01 5CDK-2{C^1-„ 
[0 0 8 0] 

tf-^-L (35.5%) ii. [M+2H] 2+;b^8 4 0, [M 

+ H] 1 6 8 0.0 T-^ GaljGlcNACjMa n^G 1 c N A c g- P A 
(G a 1 GNM 5) (Dj^M-^n^^j-ftmXz 1 6 7 8 . 5 5 ^ J: <— ^^LTV^ 

it^tl^^ti. m/ z 1 3 1 3 . 5 tfM a n^G 1 c N A c g"? A. m/ z 1 1 5 2 
iS^M an^Gl cNAcg-PA, m/ z 9 8 9. ^ iS^M a HgGl cNACg-PA 
. m / z 8 2 7 . 5 iS^M an2GlcNAc2-PA. m/z 6 6 5 tfM a n G 1 c 
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N A c 2~P A. m/ z 5 0 3 ifG 1 c N A Cg-P A, m/ z 3 3 6 :^"^M a n G 1 
cNAc. m/z 3 Q Of)^G\ cNAc-PA-?-LTm/z 204}^)"^G1 cNA 
cT-^o;t„ D. pneumoniae /S h v iflC J; 5>i'fi^l:%li 
Gl cNACjMangGl cNA c P A i^- -f X^^-pI H P L C T — CT)^^^ 
fC^m bTt (EI 1 4 B - I I ) „ r(7)|g:mti> 1 OCO:;^'^^ h-v5.^a^^ /SI 
-4 ^-^LT V^§#^31:7I;*^C0G 1 cN A c^C^g-^LTV^fe^t ^r^LTV^^o 
j^-'^^ h-7s:?j^|^^$^;t^^^, I S -MS/M S^^^tcJ; Utt^^tifc^^-T-* 
;^)^[M+2H] 2+:;^'<7 5 9, [M + H] 5 1 8 . 0 3 i: J: U5S^ L 

S v^''^;i/m/ z 1 5 1 8 . 0 T-feS G 1 c N A c a n^G 1 c N A c 
PATb^^. 7^^''^>h^:t>m/zl314 j^'^M a n^GlcNAcg-PA, 
m/z 115 2;i'M an^GlcNAcg-PA, m/z 9 9 0 :^'^M a ngG 1 c N 
Ac 2" PA, m/ z 8 2 7 . 5 ;^'^M a ngG 1 c N A Cg-P A, in/z 6 6 5.5 
:^^M a n jG 1 c N A Cg-P A, m/ z 5 0 3 :^)^ G I c N A c g" P A , m/ z 3 

0 <dif'G\ cNAc-PA i::^^?^^ LT V^feo Gl cNAc^Man^Gl cNA 
C2~PA$:Diplococcus pneumoniae ffi5(t<Z)N — T"t^ 

;i/-/s - D-^';i/=f-9-$:^^'-lz'-T;-vg^l:-t-l>i:, -e (Drifts li^^SrM a n^G 

1 c N A Cg-P A ^-y--rX^^]iiH PLC tCTIUl^feStC^mbfe (0 1 4 B - I 
II)o Aspergillus saitoi fijfeCT) a-1, 2v'>7>'^' — 
-g--(?^B|UTt;^mfee5b^#i&L7S:;^^o7^c (0 1 4 B- IV) „ LyO^L> ^V^T 
^^^^V^ a--^> 7 i/^'--^'-e^llt'2> ^^SM a n jG 1 c N A Cg- 
P A ilif-r X^^®H P L C fCTIWI C^igtC^ffi (|gI14B-V) „ 3(7)3^ 

„ ZLtl^bOlgllT!}^^, PA-fb'H^ii, 5 0(DVN-rtlC7)V> 7 al- 
3*5^Lfc -T^y - ^J^SfCa 1 - 2^g'^bTV^7^V^3^^^-r= l^±:il^y 
U 3 V ir'M'ft, 2 11° > ^\ I S - M S /M S ^^tf ;^)^ 7c $ 

tl-g>;^IW^«, GalGNM5T:\ gj 1 5 L fC^-^o 
[0 0 8 1 ] 

7. z:M0Rfsi^#;GT 6 - H R Plfflflg^JC^HR P(7)|g^(Z)^^Mff 

GT 6 - H R PMSSt ;tli=3> hn-;KZ)B Y 2 - H R P|HJig(7) 7 B rslig* L 
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tc-mmw.cD^ti'eticD^^^^'i--^ 0 gt^^bmrc-mmmmmm^. i omM 

V ym-f- h V ^ 2^mW^ (v H 6 . 0) V^mithf^CM Sepharose 
F Fij^I^ (iXlOcm) (Pharmaci aH^) iZify^-ft^^ iz'yU^ 
"SiW^. ^mLf-^;i/>r:3p.>^*_-l^-^ 4 0 3 nmCDP^^t^T-M^bfeo ^-)\^\^ 
T'cM^^^rPg^ztii {^^"ti^V V : 10, 000, Advante c%±W) fCi: 
5 0 mM(7)'; h U "^/.MW (PH7. 0) cf^T^lffL. b 

T^^^t:Lfe^>Xt: Fn^i^^ - T "7 ^ ^ -ts'yh. (1 x 

10cm) (KemEn Tec, Denmark) tC:;{)^l1-fec ^^A^rlS-fg 
^M® 5 0 mMU h U '^A^WIK (p H 7. 0 ) "ei^fe^ L 7^ IH CM® 

?iKtf^fCf|$^b?c 0. bUO-irs^m-T:. M-^LfcHR P$:^mL^c. ^#^ti;^^^;L/ 
:t - -^"^^^ttliii^ S^fci: O^^li L „ 

[0 0 8 2] 

?^K^^IfflSgGT 6 - H R PMBSfe J;y^'B Y 2 - H R P ||gj5g<^-^n-?:*l;^^ ^^^f 

fcfti^HRP^, 1 X 1 0 cm(DRCAj2o-"7^^C'-^*^^^-*'^~^>to 
1 5fg^M(^ 1 0 mMi^^T^^ - (p H 6. 0) 

[0 0 8 3] 

iS 1 -4^-^:*'^^ h-;^}c#M6U-e^-SRCA^2o"^^'^— - ^nv h 
^^=yz> ^ -:^^e^ffi$tiy"cHfl^H R P® b^^^RCA^go 
?^Hemiffl5SGT 6 -HR p-eS^$tlfeHR PC7)*t$:5^-^L7^„ 

mizm<^^Lt^cD-v (mi 6 b I 1 1) , z-oym^itmyKitm^s^mm-v^^ -d r^. d 

. pneumoniae yS - :ir^ ^ h i/ if'T^lf i^H R P ^ ttj^S L T tj, 
RC Aj2o^« ^P-fi^L'Tt" :itl^CD^5:^li, RC Ajb'^HR P±®N^-^M5r U 

[0 0 8 4 ] 



mgiE# 2000-30094 8 



#^ 10—350584 

RC Aj2o"^~**S^J^7cH R P fijfeCD P A ^##;(7)i^ H P LC (JascoS 
21— FP Intelligent Spectrofluorometer 
^-01;^^^ J a s c o 8 8 0 - P U HPLC^fi_h. Cosmosil 5C1 
8 - P i^^I^^fcitA s ahi pakNH2P;^^/^$:MV^7^). GT6-HR 

e B Y2-HRP J;U»i^$tl;^cHRP®^^Jb^^^i, J^g-^^ 7t 

iti^m'^m^Jii^-^itm^^tir£*'^t^o GT 6 -HRP/^)^e)^#e>tifctf-i'li 

, i^-f x^^HH p Lc±T±^-7:-^ofc„ zL^kTc-^ y ^'^^^ ^xfWMmm 

t(Dm^^ h V'y y -< - ii. Z.(Dz^ U -n^vti'yA K;6'^G a 1 ^G 1 c N A 
CjMangGl cNAcg-P A ^ — ^Jcf -6 :i il 7b'<f!l^ L 3 ®#^(D5itM«l± 

S^SnTcMf:^ (K i m u r a, Y^j. Biosci. Biotech. B 
iochem. 56 (2), 215-222, 1992) t feiirfJMR (W 
ako Chemicals, O s a k a j: T A K A R A SHUZO) 

[0 0 8 5] 

PASl^CD/S -i^^^ (D. pneumoniae) m\\^\t.. WM 

(DGl cNAc^Man^Gl cNAcg-P A (D^ffi&fi 1 OCZ)#iS 

^^Ri^G 1 cNAc{C/S 1 -4^g-^Lyc lo^ipb'^^ h-X^S:^3'^l^£$n7c:i 
^2:5^L7t. D. p n e u m o n i a e ajfeCDN -T-fe5^;i/- - D - ^';l/=I-^^ 
^ ^^'-■fe't?(7):L(7)M'fb4^(D$ ^7Si-g>M^k«. Ma ngG 1 cNACg-PACD^ 

:feGl c N A c^a?:#,^L;t^ii?:^t:t„ fii4^iCfe{-?-5N^-^M:7°o-fe^y 
>^'^^tcaoi-ta\ l^^^tlfeG 1 c N A c^^td:, /Sl-4v>y-^^S 
(C^^b^a 1 - 3 y-^ y -XtC^S ^^;i'itl-5o G 1 cN A c^^^CT)!*-^^ 
fi^5iiii-'5fc«^fC, MangGlcNAcg-PA (M5) Aspergi 
llus saitoi S^t^a 1 - 2 V > 7 i/ iz' h (C ^— h L 

anal-6 (Manal — 3)]VIanal-6 (Manal-3)Man;Sl 



m^t^ 2 0 0 0 - 
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-4G1 cNAc/S 1-4G1 cNAc -5 ^ i: tl *t^^^^ 

G 1 c N A Cg- P A(D^ffifee{C;^-3fc„ ^T^oT. 3 C7))ii^^^ ti, M a n a 
1-6 (Manal-3)Manal-6 (Gal/Sl-4GlcNAc/31- 
2Manal-3) Man/S 1-4G1 cNAc/S 1-4G1 cNAc (Ga 1 
jGl cNAcjMan^Gl cNAcg) lC^j:tx-t-2>o JiA±<Z)^g:^7b^ ^ . G T 6 |H 

fk^\z^n-t ^mmm^Mii Lx\tm 1 5 ;ia?^K^M#GT e -h r p 

IKJigfi*®H R P ^ >7N°^^CD^-r-5«6^«3tii, Manal-6 (Manal 
-3) Manal-6 (Gal/Sl-4GlcNAcySl-2Manal-3) 
Man/S 1-4G1 cNAcjS 1-4G1 cNAc (Ga IjGl cNAc^Ma 
ngGI cNAcg) •X^^Z.^lti^m^ti^-^^^. 
[0 0 8 6] 

5[^^g3f 3 i:;^'<^$t^T^^'^)*i^a (drS/n-7.3SS) (Garcia-Ca 
sado, G. ib, Glycobiology 6 (4) :471-477, 
1 9 9 6) (Dl o:^)^#^Eb^^^:l i: 5:5^ Lit (m 1 8) „ 
[0 0 8 7] 

[^BQoo^ijm] 

•2> o 
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[0 0 8 8] 

SEQUENCE LISTING 
<110> Tatsuji, Seki and Kazuhito, Fujiyama 
<120> Methods for production of glycoproteins 

having human-type sugar chains 
<130> J198020401 
<160> 6 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer hGT-5Eco 
<400> 1 

aaagaattcg cgatgccagg cgcgcgtccc t 31 
<210> 2 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer hGT-2Sal 
<400> 2 

tcgatcgcaa aaccatgtgc agctgatg 28 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer hGT-7Spe 
<400> 3 

acgggactcc tcaggggcga tgatcataa 29 
<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: pr imer hGT-6Spe 
<400> 4 

aagactagtg ggccccatgc tgattga 27 
<210> 5 
<211> 1158 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1155) 

<400> 5 

atg cca ggc gcg tec eta cag egg gcc tgc cgc ctg etc gtg gee gtc 48 
Met Pro Gly Ala Ser Leu Gin Arg Ala Cys Arg Leu Leu Val Ala Val 

15 10 15 

tgc get ctg cac ctt ggc gtc ace etc gtt tac tae etg got ggc cgc 96 
Cys Ala Leu His Leu Gly Val Thr Leu Val Tyr Tyr Leu Ala Gly Arg 

20 25 30 

gac ctg age cgc ctg cec caa ctg gtc gga gtc tee aca cog ctg cag 144 
Asp Leu Ser Arg Leu Pro Gin Leu Val Gly Val Ser Thr Pro Leu Gin 
35 40 45 
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ggc ggc teg aac agt gcc gcc gcc ate ggg cag tec tee ggg gag cte 192 

Gly Gly Ser Asn Ser Ala Ala Ala He Gly Gin Ser Ser Gly Glu Leu 

50 55 60 

egg ace gga ggg gcc egg ecg ecg ect ect eta ggc gee tec tec cag 240 

Arg Thr Gly Gly Ala Arg Pro Pro Pro Pro Leu Gly Ala Ser Ser Gin 

65 70 75 80 

ecg cgc ecg ggt ggc gac tec age eca gtc gtg gat tet ggc ect ggc 288 

Pro Arg Pro Gly Gly Asp Ser Ser Pro Val Val Asp Ser Gly Pro Gly 

85 90 95 

ecc get age aac ttg acc teg gtc cca gtg cec cac acc ace gca ctg 336 

Pro Ala Ser Asn Leu Thr Ser Val Pro Val Pro His Thr Thr Ala Leu 

100 105 110 

teg ctg cec gee tgc ect gag gag tec ecg eta eta gtg ggc ecc atg 384 

Ser Leu Pro Ala Cys Pro Glu Glu Ser Pro Leu Leu Val Gly Pro Met 

115 120 125 

ctg att gag ttt aac atg ect gtg gac ctg gag etc gtg gca aag cag 432 

Leu lie Glu Phe Asn Met Pro Val Asp Leu Glu Leu Val Ala Lys Gin 

130 135 140 

aac eca aat gtg aag atg ggc ggc cgc tat gee cec agg gac tgc gtc 480 

Asn Pro Asn Val Lys Met Gly Gly Arg Tyr Ala Pro Arg Asp Cys Val 

145 150 155 160 

tct ect cac aag gtg gcc ate ate att cca ttc cgc aac egg cag gag 528 

Ser Pro His Lys Val Ala He He He Pro Phe Arg Asn Arg Gin Glu 

165 170 175 

cac etc aag tac tgg: eta tat tat ttg cac cca gtc ctg cag cgc cag 576 

His Leu Lys Tyr Trp Leu Tyr Tyr Leu His Pro Val Leu Gin Arg Gin 

180 185 190 

cag ctg gac tat ggc ate tat gtt ate aac cag gcg gga gac act ata 624 

Gin Leu Asp Tyr Gly He Tyr Val He Asn Gin Ala Gly Asp Thr lie 

3 4 aifiE# 2000-30094 
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195 

ttc aat cgt get aag etc 
Phe Asn Arg Ala Lys Leu 

210 

gac tat gac tac acc tgc 
Asp Tyr Asp Tyr Thr Cys 
225 230 
atg aat gac cat aat gcg 
Met Asn Asp His Asn Ala 
245 

tec gtt gca atg gat aag 
Ser Val Ala Met Asp Lys 

260 

ttt gga ggt gtc tct get 
Phe Gly Gly Val Ser Ala 

275 

gga ttt cot aat aat tat 
Gly Phe Pro Asn Asn Tyr 

290 

ttt aac aga tta gtt ttt 
Phe Asn Arg Leu Val Phe 
305 310 
gtg gtc ggg agg tgt cgc 
Val Val Gly Arg Cys Arg 
325 

gaa ccc aat cct cag agg 
Glu Pro Asn Pro Gin Arg 

340 

atg etc tct gat ggt ttg 



200 

etc aat gtt ggc ttt caa 
Leu Asn Val Gly Phe Gin 
215 220 
ttt gtg ttt agt gac gtg 
Phe Val Phe Ser Asp Val 
235 

tac agg tgt ttt tea cag 
Tyr Arg Cys Phe Ser Gin 

250 

ttt gga ttc age eta cct 
Phe Gly Phe Ser Leu Pro 

265 

eta agt aaa caa cag ttt 
Leu Ser Lys Gin Gin Phe 

280 

tgg ggc tgg gga gga gaa 
Trp Gly Trp Gly Gly Glu 
295 300 
aga ggc atg tct ata tct 
Arg Gly Met Ser lie Ser 
315 

atg ate cgc cac tea aga 
Met I le Arg His Ser Arg 

330 

ttt gac cga att gca cac 
Phe Asp Arg He Ala His 

345 

aac tea etc acc tac cag 



205 

gaa gee ttg aag 672 
Glu Ala Leu Lys 

gac etc att cca 720 
Asp Leu I le Pro 

240 

cca egg cac att 768 
Pro Arg His He 

255 

tat gtt cag tat 816 
Tyr Val Gin Tyr 

270 

eta ace ate aat 864 
Leu Thr I le Asn 

285 

gat gat gac att 912 
Asp Asp Asp He 

cgc cca aat get 960 
Arg Pro Asn Ala 

320 

gac aag aaa aat 1008 
Asp Lys Lys Asn 

335 

aca aag gag aca 1056 
Thr Lys Glu Thr 

350 

gtg ctg gat gta 1104 
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Met Leu Ser Asp Gly Leu Asn Ser Leu Thr Tyr Gin Val Leu Asp Val 

355 360 365 

cag aga tac cca ttg tat acc caa ate aca gtg gac ate ggg aca ccg 1152 
Gin Arg Tyr Pro Leu Tyr Thr Gin He Thr Val Asp He Gly Thr Pro 

370 375 380 

age tag 1158 
Ser 
385 

<210> 6 
<211> 385 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Pro Gly Ala Ser Leu Gin Arg Ala Cys Arg Leu Leu Val Ala Val 

15 10 15 

Cys Ala Leu His Leu Gly Val Thr Leu Val Tyr Tyr Leu Ala Gly Arg 

20 25 30 

Asp Leu Ser Arg Leu Pro Gin Leu Val Gly Val Ser Thr Pro Leu Gin 

35 40 45 

Gly Gly Ser Asn Ser Ala Ala Ala lie Gly Gin Ser Ser Gly Glu Leu 

50 55 60 

Arg Thr Gly Gly Ala Arg Pro Pro Pro Pro Leu Gly Ala Ser Ser Gin 
65 70 75 80 

Pro Arg Pro Gly Gly Asp Ser Ser Pro Val Val Asp Ser Gly Pro Gly 

85 90 95 

Pro Ala Ser Asn Leu Thr Ser Val Pro Val Pro His Thr Thr Ala Leu 

100 105 110 

Ser Leu Pro Ala Cys Pro Glu Glu Ser Pro Leu Leu Val Gly Pro Met 
115 120 125 

3 6 HiMM 2000-30094 8 
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Leu He Glu Phe Asn Met Pro Va] Asp Leu Glu Leu Val Ala Lys Gin 

130 135 140 

Asn Pro Asn Val Lys Met Gly Gly Arg Tyr Ala Pro Arg Asp Cys Val 
145 150 155 160 

Ser Pro His Lys Val Ala He He He Pro Phe Arg Asn Arg Gin Glu 

165 170 175 

His Leu Lys Tyr Trp Leu Tyr Tyr Leu His Pro Val Leu Gin Arg Gin 

180 185 190 

Gin Leu Asp Tyr Gly He Tyr Val He Asn Gin Ala Gly Asp Thr He 

195 200 205 

Phe Asn Arg Ala Lys Leu Leu Asn Val Gly Phe Gin Glu Ala Leu Lys 

210 215 220 

Asp Tyr Asp Tyr Thr Cys Phe Val Phe Ser Asp Val Asp Leu He Pro 
225 230 235 240 

Met Asn Asp His Asn Ala Tyr Arg Cys Phe Ser Gin Pro Arg His He 

245 250 255 

Ser Val Ala Met Asp Lys Phe Gly Phe Ser Leu Pro Tyr Val Gin Tyr 

260 265 270 

Phe Gly Gly Val Ser Ala Leu Ser Lys Gin Gin Phe Leu Thr He Asn 

275 280 285 

Gly Phe Pro Asn Asn Tyr Trp Gly Trp Gly Gly Glu Asp Asp Asp He 

290 295 300 

Phe Asn Arg Leu Val Phe Arg Gly Met Ser He Ser Arg Pro Asn Ala 
305 310 315 320 

Val Val Gly Arg Cys Arg Met He Arg His Ser Arg Asp Lys Lys Asn 

325 330 335 

Glu Pro Asn Pro Gin Arg Phe Asp Arg He Ala His Thr Lys Glu Thr 

340 345 350 

Met Leu Ser Asp Gly Leu Asn Ser Leu Thr Tyr Gin Val Leu Asp Val 
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355 



360 



365 



Gin Arg Tyr Pro Leu Tyr Thr Gin He Thr Val Asp He Gly Thr Pro 



Ser 

385 

mi] 

[H3] 

h GTm^ps^^ ^ - p G A h G T (Drnmij-^o^m^m-v . 

[1214 ] 

) It. ^V/^DN A (4 0 /z g) $:E c o R I ^J;t5H i n d I I I T^i-ftL^ 

4 (B) It. ^mmmmmzm^^^ttir:!. -fu^-^-. hOT. 

[05] 

m^it. mK^^m^A^BY zmm (wt) ^ir/g^^M^/^'^B y 21^3^ ( 

^ >A^M§:^tt$i±, 10% S D S - P A G E T-m^^l&b, ^LT— hn 
iZ^MLtzZ-t^^-t : 1 = GT 1 ; 2 = GT 6(7)|fflJiSI*m% ; 3 

= GT 8 commit B^m ; ^ =gt 9 (Dmmi^n^^ ; 5=^^m(Dmm^m^ ; e 

= GT10^^Dy -J^rni^ ; 7=GT6®^^Dy- AM^"^ ; 8 - G T 8 0 ^ 
^ U V-M.m^ ; 9 =GT 9 (D ^ U y-AHf^^ ; J; l5 1 0 -g^^M©^ ^ n 



370 



375 



380 



[06] 
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Ricinus communis (RCA ^gg) ^ —"r^ — ^ □ V h 
Ricinus communis (RCA ^go^ 7 :7 — -x"-!' — ^ h 

z.(D^'uv v^y^^y (RCAj2o) ^febx ormffc t;^o i^->i^<fc 

[EI8] 

Ricinus communis (RCA ^go^ T^^"— ■x'-i'— ^OVb^' 

U-> 1 J;I52 B Y 2^i;t>'GT 6 ;^)^e3(7)^,^ >y^°^Kttm4^^^b. 1/ 
-> 3 tt, RC Aj2o/':7^' --5^^ - ^ □ V h ^'^:7 -f -^(DGT 6 -h^^U^m^ 

-^^^-T-fe^J. HRP c DN A^:^-t-g)y9X$ Kp B I Hm-HRP® 

[m 1 0] 

j;r/'^7iv^^ >yn -T-^ >^'(Z)^KT-^^„ 010 (a) \%^n.^.M%MW) 

®I5^$:^L, ^LTMIO (B) x 7. ^ > ^-'D 5^ ^' > ^''(T))!^^ ^^^"0 
Bf&fitil^T^OiiVT- WT=ie^^§? ; BY 2-HR P 1, 5, ^3J:rJ«7 = 
H R Pm^g^T-^^KIsit bTcB Y 2 IfflSgcZ) ^ n - ; f^^XfXZQ^T 6 - HR 
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P 4.5. feJ:lK8 = HRPil'g^-e?^Ke^LfcGT6^J3a(D^D->S# 

□ 

[01 1] 

0. 0 2%TF Ac|iTT-b h— h 'J JVCDM^^ 0 1 5 % (DW-WiVi^mis 6 0 

^xfmmL't=.m^ oms^^^-to smm^iBj^zimmii&Mit. ^ti-rti. sio 

nmi3<fct>^3 8 0 nrnT-feo/to 
[HI 2] 

HI 1 iC^t-tS P A^®it-r X^'^MH P L C7N°^->^^t-^"'^7-efe-g)o P 
A)ii^$:. TK-T-fe h- h V JhM^m^-V7i^(Dm^^ 3 0-5 0 %JC4 O^^Mt^^ 
i-fxmu-^^. 0. 8m 1 /^^(^)?r,iil:-^ai$-ti:^„ ®|H?g;Ri3<J:t/;&^(mM;K« 
, ^tl-?'tl> 3 1 0 nm^ J;0=~3 8 0 nmT-feoitc 
[HI 3] 

2o©W:aM^A^J;t;B ilJrfcgcbTc, P LCiCfet-tStl"-^^ -K 2 

©^ffiM^^-t ^'^:7-e^S„ ^m^f4^li. HI itmmi^o. 0 2%TFA 

tf^T-Tir h - h U 0~ 1 5 %C0lt:^,g*^^@Hl?6 0 ^^ra^^^-^Tit^lDS-& 

. 1. 2in IX^^^^L^T-^ffi-e^ofeo 
[HI 4] 

X ^ y y 3 - iz^m^fb^ t n ^ ^ h p a mm(D s f - h p 

^ffi$-t±fec (A) PA-ii^K-2 ; I, m^^r^is^'^ htyMtp Amm(Dm 

m{iff;II, I bi/^'-iz'M-fb^ ; I I I . ii©N-r-fe^;i/ 
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